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(54) l^mo^m] jEffiS4feiH, ^-offlifi*?*, *5J:t/iE-nSfflVsfc#*»«3Kz::^>:S» 

(57) mm 

^b#^Lii-x-a Ax Ni]-Y-b By O2 
(fib, AI4;^hD>5^'i7Z.*it{i>'^Ue'AT-feU. B 
l±iJ'-4' < i: t) 1 a® jS^^JStcI^ *^ e. 5&: U . ^ff X , Y 
J±, 0<XgO. 10. 0<ySO. 3 0, a, bl±. 
-0, lO^aSO. 10. -0. IBgbgO. 1 

SsJT'fey. BA«2ajJt±®ig^^E7C^**6^j:«)#-& 

trU $ ;}t Sib^^TS) s ^ ?r i|f i: "T ^iE1i^-!|^KT' 
rcu. ^iE<irgl^K*'^¥i^*M0. oi~5. o 

tS U . ^^':^^^:S2-7-(7J¥m'!i^£/J'5 . 0~ 5 0 ;i mX'ibi, 



1 

[Sf*Jgl) ^fc^^Lii-x-a Ax Ni]-Y-b By O2 

l±, 0<X^0. 10. 0<Y ^0. 30. a, hit, 
-0. lOgagO. 10. -0. ISSbSO. 1 

iE^m^9.:^^^i^n^0 . 0 1/imiik±. 5. O/imJJ^ 

y, l^-iikiFi^ro^itJligA-JS. 0/im;^^±. 5 0/im 

mt-ti>tmm3tim(D^m^mih=^^^m. 20 
9 0JiiJi. 1. 0 o*js®«ij-&T-ii^b. mitnm%^ 

[Sf*il7] ■fb^^Lii-x-a Ax N i i-y-b By O2 

U. ^ifiX . Y li. G<X SO. 10. 0<Y SO. 3 

0, a. b»±. -0. lOSaSO. 10, -0. 15 
SbSO. 15; fib. X li7JU:h 'J±®^M7C^Oi^t- 

TfeU. ^-(g^l^irospi^ifi^A^B. O/imJJJli. 5 0 /i 40 
[fif 8 ] Sff^Jfi 7 ietiiOiEli^g!^K$:fl!l> i) C i: Sr 

itmx'Hj hzt ^mn tth imim i o f;s.mmmm!(< 



10- 79250 

2 

[|fi*J112] 'J5^t7Afe^J:U!A^-&t,'ffi^i^f4$:, - 
y^)Vii^X}-& S:-tti^ffilli^f4lC^bTft#»^itT 

0. 9 0£i±. 1. oo^mmi^x'V^^L, mmm 

[000 1] 

\%^mm.t h^m-^^m] *^BS(t. 

10 0 0 2] 

^ O - 7 Vl/t^gg O^J^ Ic I > . /Jx^BSft C!)-?>;^ 

?>:fl?t& o « i: ^ if tt T u 

Mii'^o. 5 3 4 tla#:(7)*<^:f^>*t)ev^e)x.. fl:fiA^1i 
mfpmi^x'}ki>^j^'t^A±m%:mm-r^*j^t?A-^.n 
[0 0 0 3] bA>b. v^t>A^m^-^mKmmti<— 
(x>K7-rK) *'S«ssb. ^mm-*^>(ipmz^-^x 

;A:bTmMS:5*«bTb*e). -^zT', m^it. ^mm 

6 2- 9 0 8 6 3-t:a$Etc^$*iT0.2)J;r)lC. u-i? 

b, 7;i/;«3 U^JS-T^ViS: K 

'^cjfeSta^i^ u jg b ic fcH^ sMScD^^-fbpgis & m'Mx t 

14. 7-;t:>'$rK-f>;5^bTIESifcbTfflv^-5c:fc4j 

o 1± 7 - ^ > O K - 1:° > i?" ® * Jl t -r S & ^ij ffl 
ht:^—&MMtLX\t, *$BBIia5 7-2 0 8 0 7 9-l-d> 
fE. ?§^IIS5 8-9 3 1 7 !f$g§nS 58-19 

2 26 6-i-ii$g. !t#iaPS6 2-9 0 86 3-i-tii^. mm 
BS6 2 - 1 2 2 06 i|tB8¥3-6 6 8 5 6-t 

10 0 04] 3ilC. :®3fiT'li. 

aa^:^^Jl>■Tv^s. m?i!ifi£ffiOiST€E'fbii, iE*in 

'i'i:'®*?;1$^b-f&ifel*'^:fie.ixTi>S. /jJ/j^T-t. Ldx C 
0O2 (0<xSl. 0) . Lix NiOv {0<xS 



(3) 

3 

1. 0) ISmfi. ;^^^i:v^e),^[*^6> 

St:itST'&■5i:#ATV^S. CO^d^T'*;. LiNi 

02 l±- Li Co 02 iCjrb^T- JMifif 75^n 7> h^T'fe 

<D^^m.X' (± 5) 7!)\ j^mmfit a'^m^^v ^ c: i: ®^ 

[0 0 0 5] 

{mM''m^\y^otti>m] ht^iyUif^h. LiN 
i02tt, 1 0 OmAh/gSSOtt;iffi*)iav>2(Jcm^* 10 

[0 0 0 6] iEfiifi&^KOil[@i:i^^^*i:Ogll 
1Hc-r)V>Tl±, it^lfWl - 3 04 6 6 4, !t$gg¥4-3 

3 2 6 0, iNF§§^6 - 3 2 5 79 1 *> J:l>*!Kfl§¥7 - 1 

8 3 04 7:i^^^c*>l^TS^^^$^^rl>4. 

[0 0 0 7] *-r. ij#§8qz 1 - 3 0 4 6 6 4 icli, Li 

X M02 (fcfc'b, Ml*i;jl±(Dil^^M$:«L. 0. 20 

0 5Sx<l. 10-I:-*.2). ) ^±<*:i:-r-5iE«&i:A1i 
i:^f7jcm«S?K— ?k«jteH*.n'>T, HulELix MO2 0¥ 
i^m^if'l 0-1 5 0/iinT'*).5ii:*W*bv^i;S5«E 

[0008] *%M¥6-3 2 5 7 9 ltcl±, iE^StlK 30 
tUT, LiMNO (MliCo. NiJScif, NI±Ni, 
V. T etm) ;i'i: §rffli>, ¥*^)*1S0. 0 1~5. 0 
/I m 0— LT4^ ^¥it*4^S 0 . 1 ~ 1 5 ^ 

■rs#^*-?};ffi?l!iAW*l/V^i:tE$K$^Tv>-5*\ 2 0 
0 ~ 3 0 0 |5lSS0^SJ(f|-9--f ^ ^f-C-feJliC!) 6 0 % ^r- 

Sfi A'M'> t T t; y . -y- >r f ;b4tl4»±?iST- 1 2) u 

[000 9] J|$ga¥7-1 8304 71CI4, U^I'Ai: 
-5'-tr;i/0lg-&®['fb!^ffliKSJ&^O. l~3A*m-C&U, 40 

•?-(7)-?k^a^O-|:i^i;5»5 ~ 5 0 mT'$..l.|^7Kmig?$- 

[0 0 10] *l|nSli. *>A^.2.t$*ai!BO^*.S:fi?yBU 

J: e) t -r 2) t © T- *j ij , igsfi -c3KS(m -b- f ^ ^c fi5 ti 

1 0 0 1 1] 

jyt-r 5 I* ic ii:^T IffifiS ^ ^9 -r ^ t CO T *j ^ . 50 
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[0012] r (1) ib#^L i 1-x-a Ax N i i-y-b B 
Y O2 (fiL, h\t7.Vuy90U^t^\tf'^nO£^X'ii> 

X , Y»±, 0<X so. 10, 0<Y so. 3 0, a . 
bti, -0. lOSaSO. 10, -0. 15SbS 
0. I5;{au, X tt7.hn>f^'i;A*y5:l*>'^'J'i7A© 
^.^ ;HaT-* y , B 75'^ 2 aJSil±©2^±E7t;^ *^ -5 
Y liNiJ^^:51-<Z)±2^^M5t^®ri^;i/iCT'fe 
^) T-aS*vi,{b^fed^6.5&:SiEliSii^KT-fey, f)^ 
■P. ^iE1StS«&llC*''¥*D^g0. OlA«mJJi±, 5. 0 

UTfcy, 8lM«ftsO¥tHiK[^S7!)>5. 0,imKK±. 5 0 
[0 0 13] (2) <b#^Lii-x-a Ax N i l-Y-b By 

02 (fib, A\-i.i;;-t£<tij2m&.±0)7)UA^}±m± 

MS^T-fe y , B it^J^-t£ <t^l aojg^^MTt:^*^ 
'fcy.^if'X , Y 0<XSO. 10, 0<YSO. 
30, a, bli, -0. lOSaSO. 10, -0. 1 
SSbSO. 1 5 ; fib. X l47;L'*U±IS^ja7t;^0 

;biST'S. y , B 2 mKK±(Dm^±m7tm*' e. 

^>) T'^$*v^^b-&i^T'fe^:ii:$:i^i^i:-r.2.iEfSfil^ 
{^T'fey, Ti^o, i^iESS&^SI*'¥l^i^#0. Ol^im 

Ji^±, 5. 0 fimKkTX'&^-rkn^oimmii^imi&v 

[00 14] (3) y^^-^AfeJct/ASr-^ti'tUflMf^Sr, 

-■yb-)Uif£^lJ^B^'^t^ti!,?%mM-^tiLXit^Mt^i:bX 

0. 9 0Ji^±, 1. 0 OTKi^gotj'&T-sg-^b, mitmm 

[0 0 15] 

T, y^-l^A-^^jtimSrtfJlcSjy^lf. J^I^^Sr^tfJi 

[00 16] *isBs#e.it. mm^mt^mm-^^^jv 
izi^ommmmoimii^itmE bx, -^--f 

m'^iM.nx'&^zfkM.ta.br:!. t-^^i^h. -fb^^Li 

]-X-a Ax Ni]-Y-b By O2 (fib. Alt7.huy^ 

'^7Ai/ctt>''^U'5ATfey. B14/>4^< htlSCD'j^^ 
^M7C-55Z»^'B>''j;y, 5tf|3X , Y 14. 0<X SO. 10, 
0<ySO. 30. a, bli, -0. lOSaSO. 1 
0. -0. 15SbS0. 15; fib, X {ty^hn^^^ 

-i? A ^ fcii---^ y -i- A oAt'tjumx'Sb y . b /y; 2 ®;^±® 



5 

Wmmo. 0 1 fi mPA±, 5.0/1 mJ^TT'fe^-^X 

(DlEm^^n. tLX. <b#^Lii-x-a Ax Ni 
1-Y-b By 02 {{Hb. A liii'-^C < i: =b 2aJei.±07;L' 

:>3 <) ±mi^m7tmx'& u . b <thi myy>±<D'm 

^^JIte^*^ 6 ^tix . Y l±, 0<X ^0. 1 
0. 0<y^0. 30, a, h\t. -0. lOSa^ 
0, 10, - 0. IS^b^O. 15;{Hb, X ti7;i/ 

:h ij ±m±m7tm<Di^^jmx$> y , b dJ2aji^±o5i 
(0 0 17] d^T', m^^mnmtLxit, m^^t\> 

y-^^^-i/'-i^A, i7DA, ^, n>'^;uS^AW*b<ffiV'>e. 

-?-tl-ftlIB):g^CDj{?jSSr5^b;fe. 
[0 0 1 8} :$:EM^Bg|.cfei>Tl±, U ^ -i? A i: Bg^-T 6 
iaJ!J4±CD7;U;^'J±^^Jl7t;^0*S: 'J^'i'Affl 1 0 
%Jil.rti:/>$ <t-Scii:lcJ;oT, ^4®fSTS:if$^ 

;i4^«iiS:iliitb, A^O, «^{gatt5:«-§-^^Ci:A^ 

loo 1 9] X d^O. 1 0 J: »Jt>;*:t < ^-Si:. bujScd 
t> U U 5^ -J A i: b 3t 7 U ±li^JS7c^ U 5^ 
';»Ai';i->CDtetS!&PI«bTb*i^, iS»cffiKEfe^>lc*c 
oT*jcS^4S:;'ct <fgT^itTbtd. tAmm&OiiS: 
T^1f9?L^i,zltx i±0. 0 8^^J^^'J^^v^::^7!)U^J^* 
b<, $e>lc»*b<liO. 0 5<}:U/>$i'>:&AUv>. 
Y A^O. 3^^}ii:k^<i■£;tt^&^W^§^)^^^^ 
y ^?;^^^if§tt;6\3g< T b * "5 . »t b < 
li, Y liO. 2 5 J: Ut/J^$^^7^A^ ^G>l:*fSb<l± 
YliO. 2 J: 'Jt)>'J^$v^:3^;'JU^^. ^^.tc, ai:b{t, 

LXL^O. C 0,^.75^6, -0. 0 5Sa<0. 0 5 A* 
J:U*f*b<, $e)H«^*b<l±-0. 0 2^8^0. 
0 2T'$.S. b/Z-O. I 5 J:«J/jNS<3i:Si:, 

mMBByM<P-l.X b 1 1''. «IHC 0 . ] 5 ck U hi<:t < 
JEli-^-x h7'/iE3*'rln:'ir';HbbTb$e). r 
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©vlfcA^fe, -0. OBgbgO. OBAUU^^b 
<, ^Ee)lC»t b<l±-0. 04^b^0. 04T-fe 

[0 0 2 0] -Mu^iwOv^T, -^kl^^®*!lF^7i^o. 

0 1 Mm*}i!S©J|Si^l4-&fi&3!)WC*U, "fe^-^U 
-^CDglS* UOilEh^f U, 5. 0 AimS:iix.5.Si^ 
liM«blC<<, 3feS(mB#Hib5.iS^eo©ffi 

tt*\li<^j:^Tb^ofcy, ^i^9.^ai>(:^y^m^^ 

[00 2 1] ^fc, -i!>^iK^®*iS*'^5. Opm*?®T' 
iE1S#®^B^p^C7°b;^.■r•5B#^c^!||tbTb*^^, 

< S c i: 11 J: r , -^6^ i:7K:J> ic ?t b T 
4-LiNi O2 ^iS'feK;<>^i^KbTb*i->, m?lfefflSS 

[0 0 2 2] ?kJc*%BgoiESSifegoMji5^iSlcr3V^ 

TiS^-S. JMfifOU^^'i'A^b-^fei: bTl4, 

SfiJ^^-f A, 51'^ U 5^ -5 A, gi^'J5^'i7A, ymitU^ 

■5 A 3i if O:^ ^ ;t l± 07j«f P^, * li^^b U^tPM.. 

f,-fi^t\i>. r.i.'t^;l/^C0V^T%|B]#<CDJ^*fc^i-5■®7MP 

30 [0 0 2 3] ^^:)&i£0-^Si:bT, ^W&imM^ 
tiS. 'J^'i7A*Jj;r/^;!>P5t;^T'&S7;i'*U±M^E 
7€^S:i6^®^b^*^JtJ: U*>0. l~10^;i/%^g 

^^Sf4lcWbT<b#ft^JtT-0. QOJiilJi. 1. 0 0* 

-^bfcM, '&m-ti^-&MtmMi.xmmELm^i^z b^-r 

<bfc^, ^^^*fi@l^55:i:®S^^b^H^cfT'. 300 
~8 0 o*ct?ii|g^^f-5. -J-bT, :K-;b5;i/^iiie 

40 i^4^i:$:ffli>T-^m^^^?^b}t'^, ^umtmn^ 

Pf>tr. 5 0 0-9 00 'CT'*^)iSf^. 

i£\z^^x, %mmi&LXi£m^wM.t\.t^. d(7jji# 

i: S: iffl/iS^rr J: o T ffilS b T o ^ . 
[00 24] ddT. -<!>:;fi^-®¥JtfS^s®E)g|gi±±ic 

Jt-'<JvMll±. SEMfl^T»mJg5:¥SI«b, 

50 8t3 0ffl«-Mi7-c?j«ifc^ckLi<l^::^jirG®litS5:iliyjif b 



7 

tit. iy-^~t^(Dmi%:mmLrz^^ {puhyyipn 

10 0 2 5] ^7;i/*'JtttlgI^*tSf^Sr'<7*)^j:i^*a 

;i/*>J±IK^M7t^S:±il^^Jl7t^=k»JtO. 9~ 
1. 0 OiB©^;uJtlCJ&:^J:e)tciii^;^$4S:ili-^b, Ji^ 

[0 0 2 6] *||Bgtcfcv^Tli, :fc<i^^*4»±4$ic|!g^$ 
*lSt)©T'l±/j:v^*\ ^^Ktii^, -^^ (Li-Al Jic 

t') , i^asE^bi^ (sno , ±mmm (lis nj^^: 

[0 0 2 7] ;^^KWif4;i"^;K^^tiiiCD«-&- fflVN 

<, -igtcWti^S:«l^b;t%>®d^fflv^e.nS. :R«:6?J 

icii. ^^}7i?^)u-hU)v (PAN) A^e.^#e)^^-i>p 
^ici±, PAN^^3!i«!iiMi. y^y^^mmmm^ 

ClOffiT't), (t*) ®!®" h^*" Ti/iJ-X, * 
fcli, " Kb*" M->'J-X^d:i;'«PAN^;K^j^$S« 
> V a: - X t° y f - a - i7 ^ b T # 6 ti 5. t" y ^ 

[0 0 2 8] ;^^i3l«t&m«ilC-r4ISgHl±- i£Oi^r)f£ 

WhLx\t, m^^ sa^. m~ 7x;i/ 

® ttK^mtStSttJi: t'O * *^ > JStl^A^ 7 X iLir' 
* b V ^ . t . ii^jl-^JiMli 5: fflJil Ji: i: ©ilifE^J IC 
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$e>icS^tb<liS^*t^^©.^m^^T'S)^. jit 

<D^m^%m^. umi mmth^\,znmithxm 
10 0 2 9] *^HS0m^i$:fflv^fc^^:k®^t!l0m«?f^i: 

10 tj'^f7j<m«?S;<»^e.^j:-5-?:>;l;?aom«??Ki: bTli. zfu 
\^°v>t>-7)(^--h. V- 7'f- 

K, -rK^tKn^^v, l, 3-iy:^^y^y. 

Cl*ie,Og|^(*:^S'&«fel^rfi:AW*b<fflV^e,*i, 

20 *'i7 7-;/-(bii. V:^y yit^. i&myy^t^, 7)V 

[0 0 3 0] 
30 V*. 

[003 1] mmm 1 

■fl5flS0B*t!g^^CD7j<gf^b'J^'5A (Li (OH) ) . 
TKSE^b-y^r;!/ (Ni (OH) 2 ) < TKSf-fbxhn^^ 
•i^A • 87t«lfe (S r (OH) 2 • 8H2 O) . i^mt^ 
A)Vh (Co (OH) 2) SrStHb^m^T'L i 0.99S r 
0.02Nio.90Coo.lo02 i: ■5 J: 7 llfPft b . glftlL 

X, nm%mt&^i:m\'^xi^wtm^ii&^ m&i^jyh 

ju/-}^) , 6 5o°cxi6msumLf^mmt&Ltz. -s. 
AO ^^xi^&Ltcm^ mv^^m^mxso^rsw^L, - 

H^TT', 7 5 0-CT-8B#ftmi#bT*«Sfi£b, ^}&* 

T?^iP blfiil, IISS»JfLit5-Ci9?t?ibT*l6nj§©iEfSa- 

-}5j?iT-®¥J^i^S5 |i m, 2 2pin. Alnm(D 

wmo)v-^-mn^nm^^m^m.m. m^) sal 

D- 2 0 0 OA•S:fflv^T, 7l<T':«-{abTpJ^bfe. 

50 fc\ SEN i^^H^Cc^;■^Taly^^^tfc-i:><s|v^•^alt. o. i 



(6) 



fi&^Wtfei:c:5. Lii.02S ro.OOi9Nio.89Co 
O.IIO2 CDffl^T'fe-2)C:i:$:5ta?Lfc. ?klC3tSimiff'tt 

«^JT' S ^ U 7 -(b t' :i 'J 7^" > 5: 1 0 w t % 

5i:SJ;e)lcI^-&bfcN->^;L'enU K> (NMP) ?i 

8 9 : 4 fi4gp : 7 MM^ t^J:^^Z)itM 10 

tc. Cl^S:/?^ 1 3 ;^m07;^5?i±^cM^L', ft^SII 

SrJ^fiStfc^, :f l/7.L/T»$ 1 8 0 A«m, iElS4^M^ 
0 mm, 2 0 mm0IElil:#SI!bfc. 
[0 0 3 2] 5^<:lc- C(7)J:eitCL/T'(-^SSiUfeiE®0i^(® 

ItJtT'l : 1) T', *HS*;J:t>"#BgSHl±^MU5^'i'A 



^El±l 3 OmA/gO^miST-. 4. 2V(vs.Li+/L 
i) *-e3iS«L.. 4. 2VT'^1ife^^S:tTVV ^315^ 



20 



^S30mA/gt;-3. OV(vs.Li+ /Li) *T'*i(mbT 

^nm^Mic^>^t~' $e>^c. 3femB#r^S:3P$rai:bTiRi 
»o^m$r^5vv ^mstc3gS4:ip|i:mgg*ST-3. o 
v(vs.Li+ /Li) ^X'-^mmM-f ^%i^%-*)-'< ^ 

I^Uigb/miJK^Sl 3 OmA/gT-3fe*^C«-9--I'^>'^b 
3 0 0 0 i i: |Bl 1 ID a ©iitmgS it^ b 

bfc. 

10 0 3 3] (%) ={( 3 0 OlHli®i5cm^ 

fl:)/{ 1 leiB oiijim^s) ) X 1 0 omm\ 

10 0 3 4] J:b®<f!l2 
-y^DX^O^mm^imL-y^)^ (Ni (CO3 ) 2 ) 
2; b . ii/SiaS 9 0 0 r t b f^l^^^ li^KE^II l i; [r1#^ 40 

iS)*it^!S 28/im. 45^in OiJEm^WS.^^ 2 ®li Sr 

bfc. 

10 0 3 5] mwsn 
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S:SllCa^bfc. 5ifc\ ^ft:$>^/fT*J?)/-ffifi£lt, Li 
l.OlB ao.02N i 0.90C o dflOa T'^^fc. 

[0 0 3 6] J:bKf?!l3 
:^8^Bfr^fei^^T. ^?kfe^©¥*ll3a^#S:4 Mm. 6 
Sfxmt Lr:L&.mtm^M 2 t l^^tC bTIEfliSftK^S 

[0 0 3 7] J:b^034 

-v^)]yo^mm^mwL-y^)\^ (Ni (C03 ) 2 ) 

iib- ^figzggS:9 0 0°Ci:bfcJi/,^i-li^StB^Jl tlBlli 
IcbX. -?k*4^C0¥i*Jf4^Sl 1 Aim, 
*S)«i?#2 5, 4 3 /<mO!)iE1SS^K©*2am$:^^S! 
b. *)[]^^«i:S4«^^S:*«?>fc*S*«:^l l^^l^ 
fc. 

[003 8] ^$Ei?9 3 
l^WL(7i'&^SMm(0ym\t^)^'^^ (Li (OH) ) - 

7}imit-v^Ji^ (Ni (OH) 2 ) « 7)«S5ib:^ 

■IJA • 87h^ (S r (OH) 2 • 8H2 O) , 7}<.mt'>< 
ij ■t7A • 87^^ (B a (OH) 2 • 8H2 O) , TK^-fb 
n^^;i/h (Co (OH) 2) ^Mit^^nX'L iQ,2QS 
ro.oiB ao.01Nio.90Coo.10O2 t^£^^Oi:-W^k 
b tii^m \tmMM 1 ic b T , - ® 

^10. iMm, -?)^*i^<Z)^tDiK[^S5 /xm. 2 4 p 
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CLAIMS 



[Claim(s)] 

[Claim 1] Chemical formula Lil-X-a AX nickel 1-Y-b BY 02 (However, A is strontium or barium and B consists of at 
least one sort of transition-metals elements, the inside X and Y of a formula) 0< X<=0.10, 0< Y<=0.30, and a and b - 
0.10<=a<=0.10, -0.15 <=B<=0.15;, however X When it is the Total Number of Mols of Strontium or Barium and B 
Consists of Two or More Sorts of Transition-Metals Elements Y It is the positive active material which consists of a 
compound expressed, the total number of mols of all transition-metals elements other than nickel — it is ~ And the 
positive active material which this positive active material forms 0.01 micrometers or more of mean particle diameters, 
and the aggregated particle it is [ aggregated particle ] the floe of the primary particle it is [ primary particle ] 5.0 
micrometers or less, and is characterized by the mean particle diameters of this aggregated particle being 5.0 
micrometers or more and 50 micrometers or less. 

[Claim 2] The non-aqueous-solvent system rechargeable battery characterized by using a positive active material 
according to claim 1. 

[Claim 3] The non-aqueous-solvent system rechargeable battery according to claim 2 characterized by using 
carbonaceous material for a negative-electrode active material. 

[Claim 4] The non-aqueous-solvent system rechargeable battery according to claim 3 with which this carbonaceous 
material is characterized by being a carbon fiber. 

[Claim 5] This carbon fiber is 30 micrometers of average length. Non-aqueous-solvent system rechargeable battery 

according to claim 4 characterized by having the shape of a staple fiber of the following. 

[Claim 6] The manufacture method of the positive active material according to claim 1 characterized by preparing the 
start raw material containing a lithium and A at 0.90 or more and less than 1.00 rate by the stoichiometry to the start raw 
material containing nickel and B, and calcinating it in an oxidizing atmosphere. 

[Claim 7] Chemical formula Lil-X-a AX nickel 1-Y-b BY 02 (However, A is at least two or more sorts of alkaline- 
earth-metal elements, and B consists of at least one sort of transition-metals elements, the inside X and Y of a formula) 
0< X<=0.10, 0< Y<=0.30, and a and b - 0.10<=a<=0.10, -0.15 <=B<=0.15;, however X When it is the Total Number of 
Mols of Alkaline-Earth-Metal Element and B Consists of Two or More Sorts of Transition-Metals Elements Y It is the 
positive active material characterized by being the compound expressed, the total number of mols of all transition- 
metals elements other than nickel - it is — And the positive active material which this positive active material forms 
0.01 micrometers or more of mean particle diameters, and the floe of the primary particle it is [ primary particle ] 5.0 
micrometers or less, and is characterized by the mean particle diameters of this floe being 5.0 micrometers or more and 
50 micrometers or less. 

[Claim 8] The non-aqueous-solvent system rechargeable battery characterized by using a positive active material 
according to claim 7. 

[Claim 9] The non-aqueous-solvent system rechargeable battery according to claim 8 characterized by using 
carbonaceous material for a negative-electrode active material. 

[Claim 10] The non-aqueous-solvent system rechargeable battery according to claim 9 with which this carbonaceous 
material is characterized by being a carbon fiber. 

[Claim 11] This carbon fiber is 30 micrometers of average length. Non-aqueous-solvent system rechargeable battery 
according to claim 10 characterized by having the shape of a staple fiber of the following. 

[Claim 12] The manufacture method of the positive active material according to claim 7 characterized by preparing the 
start raw material containing a litiiium and A at 0.90 or more and less than 1.00 rate by the stoichiometry to the start raw 
material containing nickel and B, and calcinating it in an oxidizing atmosphere. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the highly efficient non-aqueous-solvent 
system rechargeable battery using the positive active material with good high capacity and cycle property, and this 
positive active material. 
[0002] 

[Description of the Prior Art] In recent years, the need over the rechargeable battery of small high capacity is increasing 
with the spread of portable devices, such as a video camera and a notebook sized personal computer. Although most 
rechargeable batteries used now are nickel-cadmium batteries which used the alkali electrolytic solution, a cell voltage 
is as low as about 1 .2 V, and the improvement in an energy density is difficuh. Therefore, the lithium secondary battery 
with which specific gravity uses the lithium metal whose current capacity per unit weight it is the lightest top, potential 
is ** very much, and is also the maximum in metal negative-electrode material among the simple substance of 0.534 
and a solid-state was examined. 

[0003] However, in ttie rechargeable battery which uses a lithium metal for a negative electrode, the lithium (dendrite) 
of arborescence recrystallizes on the surface of a negative electrode at the time of electric discharge, and this grows by 
the charge-and-discharge cycle. Growth of this dendrite breaks through the diaphragm (separator) arranged so that a 
positive electrode and a negative electrode may not contact, when the worst, as electrically as a positive electrode, it will 
be short-circuited, will ignite and it not only degrades the cycle property of a rechargeable battery, but it will destroy a 
cell. Carbonaceous material, such as corks, was used as the negative electrode, and doping and the rechargeable battery 
which repeats charge and discharge by carrying out ** doping were proposed in alkali-metal ion there as shown in 
JP,62-90863,A. It tums out that the degradation problem of the negative electrode in the repeat of charge and discharge 
which were mentioned above is avoidable with this. Moreover, an anion is doped and such various carbonaceous 
material can also be used as a positive electrode. As a rechargeable battery using the electrode which makes a basic 
principle doping of the lithium ion to the above-mentioned carbonaceous material, or an anion, JP,57-208079,A, JP,58- 
93176,A, JP,58-192266,A, JP,62-90863,A, JP,62- 122066, A, JP,3-66856,A, etc. are well-known. 
[0004] Furthermore, recently, that a cell voltage indicates 4V order to be appears to meet the demand of the formation 
of high-energy density, and the spotlight is captured. High-voltage-ization of a cell voltage is advanced to a positive 
electrode by search of the active material which shows high potential, and development, and inorganic compounds 
containing alkali metal, such as a transition-metals oxide and transition-metals chalcogen, are known. Especially, LiX 
Co02 (0< x<=l .0), LiX Ni02, etc. think that it is the most promising from high potential, stability, and the point of 
being long lasting (0< x<=l .0). Also in this, it is LiNi02. LiCo02 It compares, a raw material is cost **, and that supply 
is stable and since [ although it is a 4V class active material further, ] charge potential is low a little, research is 
energetically advanced from the advantage that decomposition of the electrolytic solution is suppressed etc. 
[0005] 

[Problem(s) to be Solved by the Invention] However, LiNi02 Although there was no problem especially in a cycle-life 
property when [ of about 100 mAh/g ] charge and discharge were comparatively repeated by low service capacity, when 
charge and discharge were repeated by the service capacity of about 100 or more mAh/g, remarkable capacity 
degradation was caused and the technical problem that it was unusable practically occurred. 

[0006] Moreover, the relation between the particle size of a positive active material and service capacity is indicated in 
JP,1-304664,A, JP,4-33260,A, JP,6-325791,A, JP,7-183047,A, etc. 

[0007] First, it sets to the positive electrode, negative electrode, and nonaqueous electrolyte rechargeable battery which 
make a subject LiX M02 (however, M expresses one or more transition metals, and is 0.05<=x<=1.10.) at JP,1- 
3 04664, A, and is the above LiX M02. It is indicated that it is desirable that a mean particle diameter is 10-150 
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micrometers. Here, it is thought that the mean particle diameter which they say is a mean particle diameter of the 
aggregated particle which the so-called primary particle condensed since the measurement is performed by the micro 
truck grading-analysis meter using dispersion of a laser beam. However, application nature and the cycle property were 
not satisfying level. 

[0008] In JP,6-325791,A, it is LiMNO (it Co(es) M) as a positive active material. N, such as nickel, nickel, V, Fe, etc. 
-- etc., although it is indicated that the non-water rechargeable battery characterized by the bird clapper from the 
primary-particle floe (aggregated particle) of 0.1-15 micrometers of mean particle diameters which use and the primary 
particle of 0.01-5.0 micrometers of mean particle diameters comes to condense is desirable Capacity is decreasing till 
60% of the first stage in about 200 - 300 times of charge-and-discharge cycles, and a cycle property cannot be said as 
satisfying level. 

[0009] Although it is indicated by JP,7- 183047, A that the nonaqueous electrolyte rechargeable battery whose particle 
size of the aggregated particle the particle size of the multiple oxide of a lithium and nickel is 0.1-3 micrometers, and is 
5-50 micrometers is desirable, a cycle property is not mentioned only by the publication about the rate of self-discharge. 

[0010] this invention tends to cancel the fault of this conventional technology, and aims at offering the rechargeable 
battery using the highly efficient positive active material and highly efficient it which were excellent in the charge-and- 
discharge cycle with high capacity. 
[0011] 

[Means for Solving the Problem] this invention has the following composition, in order to solve the above-mentioned 
technical problem. 

[0012] "(1) Chemical formula Lil-X-a AX nickel 1-Y-b BY 02 (However, A is strontium or barium and B consists of at 
least one sort of transition-metals elements, the inside X and Y of a formula) 0< X<=0.10, 0< Y<=0.30, and a and b - 
0.10<=a<=0.10, -0.15 <=B<=0.15;, however X When it is the Total Number of Mols of Strontium or Barium and B 
Consists of Two or More Sorts of Transition-Metals Elements Y It is the positive active material which consists of a 
compound expressed, the total number of mols of all transition-metals elements other than nickel ~ it is - And the 
positive active material which this positive active material forms 0.01 micrometers or more of mean particle diameters, 
and the aggregated particle it is [ aggregated particle ] the floe of the primary particle it is [ primary particle ] 5.0 
micrometers or less, and is characterized by the mean particle diameters of liiis floe being 5.0 micrometers or more and 
50 micrometers or less. 

[0013] (2) Chemical formula Lil-X-a AX nickell-Y-b BY 02 (However, A is at least two or more sorts of alkaline- 
earth-metal elements, and B consists of at least one sort of transition-metals elements, the inside X and Y of a formula) 
0< X<=0.10, 0< Y<=0.30, and a and b - 0.10<=a<=0.10, -0.15 <=B<=0.15;, however X When it is the Total Number of 
Mols of Alkaline-Earth-Metal Element and B Consists of Two or More Sorts of Transition-Metals Elements Y It is the 
positive active material characterized by being the compound expressed, the total number of mols of all transition- 
metals elements other than nickel - it is - And the positive active material which this positive active material forms 
0.01 micrometers or more of mean particle diameters, and the floe of the primary particle it is [ primary particle ] 5.0 
micrometers or less, and is characterized by the mean particle diameters of this floe being 5.0 micrometers or more and 
50 micrometers or less. 

[0014] (3) The above characterized by preparing ttie start raw material containing a lithium and A at 0.90 or more and 
less than 1 .00 rate by the stoichiometry to the start raw material containing nickel and B, and calcinating it in an 
oxidizing atmosphere (1) Or (2) The manufacture method of the positive active material a publication. " 
[0015] 

[Embodiments of the Invention] The positive active material of this invention is preferably used for the positive 
electrode of a rechargeable battery. As a desirable rechargeable battery, the rechargeable battery using the nonaqueous 
electrolyte which contains an alkali-metal salt as mentioned above can be mentioned especially. Then, it explains in full 
detail, mentioning taking the case of a lithium secondary battery, and giving an example hereafter. 
[0016] This invention persons found out that high capacity and a cycle property were good, when the particle size of the 
specific compoimd in which high capacity is shown was a specific range, as a result of considering an improvement of a 
cycle-life property wholeheartedly paying attention to reduction of service capacity and the service capacity 
accompanying a charge-and-discharge cycle. Namely, chemical formula Lil-X-a AX nickell-Y-b BY 02 (However, A 
is strontium or barium and B consists of at least one sort of transition-metals elements, the inside X and Y of a formula) 
0< X<=0.10, 0< Y<=0.30, and a and b - 0.10<=a<=0.10, -0.15 <=B<=0.15;, however X When it is the Total Number of 
Mols of Strontium or Barium and B Consists of Two or More Sorts of Transition-Metals Elements Y It is the positive 
active material characterized by being the compound expressed, the total number of mols of all transition-metals 
elements other than nickel ~ it is - and a characterizing [ it / this positive active material forms 0.01 micrometers or 
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more of mean particle diameters, and the floe of the primary particle it is / primary particle / 5.0 micrometers or less, 
and ]-by mean particle diameters of this floe being 5.0-micrometer or more and 50 micrometers or less positive active 
material ~ and Chemical formula Lil-X-a AX nickell-Y-b BY 02 (However, A is at least two or more sorts of alkaline- 
earth-metal elements, and B consists of at least one or more sorts of transition-metals elements, the inside X and Y of a 
formula) 0< X<=0.10, 0< Y<=030, and a and b - 0.10<=a<=0.10, -0.15 <=B<=0.15;, however X When it is the Total 
Number of Mols of Alkaline-Earth-Metal Element and B Consists of Two or More Sorts of Transition-Metals Elements 
Y It is the positive active material characterized by being the compound expressed, the total number of mols of all 
transition-metals elements other than nickel - it is - and the positive active material which this positive active material 
forms 0.01 micrometers or more of mean particle diameters, and the floe of the primary particle it is [ primary particle ] 
5.0 micrometers or less, and is characterized by the mean particle diameters of tiiis floe being 5.0 micrometers or more 
and 50 micrometers or less — it comes out 

[0017] Here, as a transition-metals element, although not limited, manganese, a scandium, titanium, vanadium, 
chromium, iron, cobalt, etc. were used preferably, and the respectively same effect was shown. 
[0018] By making small the amount of one or more sorts of alkaline-earth-metal elements replaced by the lithium with 
less than 10% of a lithium in the invention in this application By being able to attain an improvement of a cycle-life 
property, pressing down the fall of capacity, and replacing nickel and a transition-metals element It becomes possible to 
maintain tihe layer structure and to give electronic-conduction nature, and it acts in multiplication with the effect of an 
alkaline-earth-metal element, it is, and that from which the good cycle-life property was acquired is conjectured. 
[0019] X If it becomes larger than 0.10, the alkaline-earth-metal element replaced by the lithium as above-mentioned 
will check diffusion of a lithium ion, will become a resistance component conversely, and service capacity will be 
reduced greatly. For suppressing the fall of service capacity, it is X. The one where the one smaller than 0.08 is more 
desirable still more desirable, and smaller than 0.05 is good. Moreover, Y If it becomes larger than 0.3, the crystal 
structure will become xmstable and a cycle-life property will become bad. Preferably, it is Y. The one smaller than 0.25 
is Y still more preferably. The one smaller than 0.2 is good. Furthermore, a and b express the gap from stoichiometry 
nature. If a becomes smaller than -0.10, it will gel, while a positive-electrode paste kneads, and if it becomes large rather 
than 0.10 conversely, service capacity will decrease. From this point, -0.05<=a<=0.05 is -0.02<=a<=0.02 more desirable 
still more preferably. Moreover, if b becomes smaller than -0.15, service capacity will decrease, and if it becomes large 
rather than 0.15 conversely, while a positive-electrode paste kneads, it will gel. From this, -0.08<=b<=0.08 is - 
0.04<=b<=0.04 more desirable still more preferably. 

[0020] Since expansion and contraction of the active material which cannot condense easily and is produced at the time 
of charge and discharge become large, the adhesion of an active material, and an electric conduction agent and a charge 
collector becomes bad, or the ionic migration property in an active material is checked and the capacity of a cell 
decreases, the particle to which a less than 0.01 -micrometer particle is difficult to compound, and the particle size of a 
primary particle causes blinding of separator, and exceeds 5.0 micrometers about a primary particle is inconvenient. 
[0021] Moreover, in order that it may exfoliate when it presses that the particle size of an aggregated particle is less than 
5.0 micrometers at the time of positive-electrode production, and the surface area of an active material may increase, 
when the addition of an electric conduction agent or a binder must be increased, the energy density per unit weight 
becomes small and a content moisture content increases fiirther, it is [ as opposed to / moisture / generally ] unstable 
LiNi02. Since a system active material deteriorates and the capacity of a cell decreases, it is inconvenient. Moreover, if 
50 micrometers is exceeded, since a particle may penetrate separator and may cause a short circuit, it is inconvenient 
also from the point of a safe top or the yield. 

[0022] Next, tfie manufacture method of the positive active material of this invention is described. As a lithium 
compound of a raw material, oxides, such as salts, such as a general lithium carbonate, a lithium nitrate, lithium sulfate, 
and a lithium hydroxide, a hydrate of those or a lithium oxide, and a peroxidation lithium, an iodation lithium, etc. are 
mentioned. A salt with the same said of nickel or its hydrate, and an oxide are mentioned, and the same start raw 
material is used about other alkaline earth metal and transition metals. 

[0023] The following method is mentioned as an example of the manufacture method. A start raw material is prepared 
so that it may become about [0.1-10 mol % ] shortage from the target stoichiometry about the alkaline-earth-metal 
element which are a lithium and an alloying element. That is, the start raw material containing a lithium and A is 
prepared at 0.90 or more and less than 1.00 rate by the stoichiometry to the start raw material containing nickel and B. 
In this way, it will cast, if there is need after fiilly mixing the prepared raw material, and after making solid phase 
reaction easy to cause, preliminary baking is carried out at 300-800 degrees C in oxidizing atmospheres, such as air and 
pure oxygen. And after cracking an aggregated particle using a ball mill, a grinding machine, etc., again, in the 
oxidizing atmosphere, after this baking, grain refining was carried out and it considered as the positive active material 
by trituration, classification operation, etc, at 500-900 degrees C. It is checking by the component analysis that the 
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composition which has homogeneity and repeatability more is acquired by this operation. 

[0024] Here, adjustment of the mean particle diameter of a primary particle is mainly determined on the mean particle 
diameter and b^ing conditions of a primary particle of a start raw material, and the mean particle diameter of an 
aggregated particle is mainly determined on liie mean particle diameter and trituration conditions of an aggregated 
particle of a start raw material. Moreover, in this invention, the first [ an average of] particle size took a photograph of 
the shape of particle by SEM observation, measured the length of a total of 30 primary particles, and a lateral particle 
size, and asked for them as the average. A second [ an average of] particle-diameter mean particle diameter is a mode 
diameter measured and obtained with the micro truck grading-analysis plan using dispersion of a laser beam. 
[0025] The method of not performing strong-base nature matter removal operation is also mentioned. First, like the 
above, a start raw material can be prepared so that it may become a 0.9 to 1 .00 times as many mole ratio as this fi-om all 
transition-metals elements about the alkaline-earth-metal element which are a lithium and an alloying element, and it 
calcinates, and it can rank second, trituration and classification operation can be performed, and it can consider as a 
positive active material below. Moreover, you may add an alloying element further, without spoiling an electrode 
performance in the positive active material of this invention. 

[0026] In this invention, although especially negative-electrode material is not limited, carbonaceous material, alloys 
(Li-aluminum etc.), metallic oxides (SnO etc.), metal nitrides (Li3 N etc.), etc. are used. Especially as a carbonaceous 
material material, it is not limited and what generally calcinated the organic substance is used. Adding an electric 
conduction agent to the purpose of current collection, when not enough also has the desirable electronic-conduction 
nature of carbonaceous material. 

[0027] Moreover, when carbonaceous material is a carbon fiber, especially as a carbon fiber used, it is not limited and 
what generally calcinated the organic substance is used. Although tiie pitch based carbon fiber specifically obtained 
fi-om pitches, such as a PAN system carbon fiber obtained firom a polyacrylonitrile (PAN), coal, or petroleum, the 
cellulose system carbon fiber obtained firom a cellulose, the vapor-growth carbon fiber obtained fi-om the gas of the low- 
molecular- weight organic substance are mentioned, the carbon fiber which calcinates polyvinyl alcohol, a lignin, a 
polyvinyl chloride, a polyamide, a polyimide, phenol resin, fiirfiiryl alcohol, etc., and is obtained is sufficient. The 
carbon fiber which fixlfills the property in these carbon fibers according to the property of the electrode and cell by 
which a carbon fiber is used is chosen suitably. When using it for the negative electrode of the rechargeable battery 
using the nonaqueous electrolyte containing an alkali-metal salt in the above-mentioned carbon fiber, a PAN system 
carbon fiber, a pitch based carbon fiber, and a vapor-growth carbon fiber are desirable. Especially, in that doping of 
alkali-metal ion, especially a lithium ion is good, a PAN system carbon fiber and a pitch based carbon fiber are 
desirable, and the pitch based carbon fiber which calcinates PAN system carbon fibers, such as the Toray Industries, 
Inc. "TOREKA" T series or "TOREKA" M series, and mezzo-soprano phase pitch coke, and is obtained also in this is 
used still more preferably. [ of make ] 

[0028] Althou^ what gestalt may be taken in case a carbon fiber is used as an electrode, it arranges to 1 shaft 
orientations, or becomes a gestalt with desirable making it the structure of the shape of the shape of a textile, or felt etc. 
As the structures, such as the shape of the shape of a textile, and felt, although textiles, knitting, a braid, a race, a 
network, the felt, paper, a nonwoven fabric, a mat, etc. are mentioned, points, such as a property of a carbon fiber and 
the electrode characteristic, to textiles, the felt, etc. are desirable. Moreover, you may use it by the binder etc., sticking a 
carbon fiber on charge collectors, such as copper foil, and the electric conduction agents in the end of a carbon powder 
etc. may be added fiirther. When operability and productivity are taken into consideration, it is a staple-fiber-like carbon 
fiber still more preferably. Like the usual carbon powder, with an electric conduction agent and a binder, it can 
electrode-ize, can use, and also has the structure property still more peculiar to a carbon fiber. 30 micrometers of 
average length It is easy to deal with the following, and since a raise in bulk density is possible, it is more desirable. 
[0029] Especially as the electrolytic solution of the rechargeable battery using the electrode of this invention, the 
conventional non-aqueous-solvent system electrolytic solution is used, without being limited. As the electrolytic 
solution of the rechargeable battery which consists of nonaqueous electrolyte which contains an above-mentioned 
alkali-metal salt in this, they are propylene carbonate, ethylene carbonate, and gamma. - A butyrolactone, N - A methyl 
pyrrolidone, an acetonitrile, N.N-dimethylformamide, a dimethyl sulfoxide, a tetrahydrofiiran, 1, 3-dioxolane, methyl 
formate, a sulfolane, oxazolidone, a thionyl chloride, 1, 2-dimethoxyethane, diethylene carbonate, these derivatives, 
mixture, etc. are used preferably. As an electrolyte contained in the electrolytic solution, the halogenide of alkali metal, 
especially a lithium, a perchlorate, a thiocyanogen salt, hoe fluoride salt, Lynn fluoride salt, arsenic fluoride salt, 
aluminum fluoride salt, a trifluoromethyl sulfate, etc. are used preferably. As a use of the rechargeable battery using the 
electrode of this invention, it can use for portable small electronic equipment, such as a video camera, a notebook 
computer, a word processor, a radio cassette recorder, and a cellular phone, widely by lightweight and high capacity 
using the feature of high-energy density. 
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[0030] 

[Example] Although the concrete embodiment of this invention is described with an example below, this invention is 
not limited to this. 

[0031] It is Li0.99Sr0.02nickelO,90Co 0.1 0O2 by oxide conversion about the lithium hydroxide (Li (OH)) of the high 
grade reagent of example 1 marketing, nickel hydroxide (nickel2 (OH)), a strontium hydroxide and 8 monohydrate (Sr 
(0H)2 and 8H2 O), and cobalt hydroxide (Co2 (OH)). After carrying out weighing capacity so that it may become, and 
fully mixing with an automatic mortar, it is filled up in the crucible made from an alumina. Using the atmosphere firing 
furnace, among the pure oxygen air current (a part for flow rate/of 11.), it held for 16 hoiirs and preliminary baking was 
carried out at 650 degrees C. After cooling to a room temperature, the automatic mortar ground for 30 minutes again, 
and condensation of an aggregated particle was cracked. And after having held for 8 hours, carrying out actual baking at 
750 degrees C under the same atmosphere as preliminary baking and cooling to a room temperature, the automatic 
mortar ground again and it considered as the positive-active-material powder of this invention. By changing the 
trituration time at this time, three kinds of powder, 5 micrometers of mean particle diameters of an aggregated particle, 
22 micrometers, and 47 micrometers, was obtained. Using Shimadzu laser diffraction formula particle-size-distribution 
measuring device (wet) SALD-2000A, it distributed with water and the mean particle diameter of an aggregated particle 
was measured. The mode diameter of the obtained particle-size-distribution data was made into the mean particle 
diameter. In addition, SEM The diameter of a primary particle measured by observation was 0.1 micrometers. 
Moreover, when it is a frame atomic absorption method about an alkali-metal element and the fixed quantity component 
analysis was carried out [ metallic elements / other ] about the obtained powder using ICP emission spectrochemical 
analysis, it is Lil.02Sr0.0019nickel0.89Co 0.1 102. It checked that it was composition. Next, the production method of 
the cell for charge-and-discharge characterization is described, a positive electrode - N-methyl pyrrolidone (NMP) 
solution which prepared the polyvinylidene-fluoride active material whose mixture is a binder so that it might become 
10wt(s)% ~ the above-mentioned active materialrelectric conduction agent (acetylene black) ~ it mixed so that rbinder 
might serve as the 89 weight sections:4 weight section:7 weight section, and with the automatic-among nitrogen air 
current mortar, it mixed for 30 minutes and produced After having applied this on aluminum foil with a thickness of 13 
micrometers, applying and drying also after dryness and at the rear face at 90 degrees C in the oven and forming a 
positive electrode in both sides, it pressed and the positive electrode with the thickness of 1 80 micrometers, a width of 
face [ of the positive-electrode material application section / of 10mm ], and a length of 20nMn was produced. 
[0032] Next, service capacity of the positive electrode which carried out in this way and was produced was evaluated. 
The electrolytic solution is lMLiBF4. It is the propylene carbonate and dimethyl carbonate (it is 1 :1 at a volume ratio 
respectively) which are included, and 3 pole type cell which used the metal lithiimi foil estimated in the counter 
electrode and the reference pole, the current density per active material - the constant current of 130 mA/g - it is - 
4,2V (vs.Li+/Li) up to ~ it charged and constant potential charge was performed by 4.2V, and charge was continued 
until the total charging time became in 5 hours after charge - current density 30 mA/g - 3.0V (vs.Li-i- / Li) up to - it 
discharged and initial capacity was calculated fiirthermore, the charging time — the charge same as 3 hours ~ carrying 
out - the current density same after charge as charge ~ 3.0V (vs.Li+ / Li) up to - the 300th service capacity which 
repeated the charge-and-discharge cycle which carries out constant-current discharge, and carried out tiie charge-and- 
discharge cycle by current density 130 mA/g - said - the 1st service capacity was measured and the result which asked 
for the capacity retention expressed with the following formula was shown in Table 1 

[0033] Example of capacity retention (%) ={(300th service capacity )/(lst service capacity)} xlOO comparison 1 
pulverization time was changed, except having set the mean particle diameter of an aggregated particle to 3 micrometers 
and 61 micrometers, two kinds of positive-active-material powder was produced like the example 1 , and the result 
which asked for initial capacity and capacity retention was shown in Table 1. 

[0034] Except having made the raw material salt of example of comparison 2 nickel into nickel carbonate (nickel2 
(C03)), and having made buming temperature into 900 degrees C, like the example 1,10 micrometers of mean particle 
diameters of a primary particle, 28 micrometers of mean particle diameters of an aggregated particle, and two kinds of 
45-micrometer positive-active-material powder were produced, and the result which asked for initial capacity and 
capacity retention was shown in Table 1. 

[0035] Except having used barium instead of example 2 strontium, like the example 1, three kinds of positive-active- 
material powder (0.2 micrometers of diameters of a primary particle, 6 micrometers of mean particle diameters of an 
aggregated particle, 24 micrometers, and 44 micrometers) was produced, and the result which asked for initial capacity 
and capacity retention was shown in Table 1. in addition, the composition searched for by quantitative analysis - 
Lil.01BaO.02nickelO.90Co 0.10O2 it was . 

[0036] Example of comparison 3 pulverization time was changed, except having set the mean particle diameter of an 
aggregated particle to 4 micrometers and 65 micrometers, two kinds of positive-active-material powder was produced 
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like the example 2, and the result which asked for initial capacity and capacity retention was shown in Table 1. 
[0037] Except having made the raw material salt of example of comparison 4 nickel into nickel carbonate (nickel2 
(C03)), and having made burning temperature into 900 degrees C, like the example 1, two kinds of positive-active- 
material powder of 1 1 micrometers of mean particle diameters of a primary particle and 25 or 43 micrometers of mean 
particle diameters of an aggregated particle was produced, and the result which asked for initial capacity and capacity 
retention was shown in Table 1 . 

[0038] The lithium hydroxide (Li (OH)) of the high grade reagent of example 3 marketing, nickel hydroxide (nickel2 
(OH)), A strontium hydroxide and 8 monohydrate (Sr(0H)2 and 8H2 O), It is Li0.99Sr0.01Ba0.01nickel0.90Co 0.10O2 
by oxide conversion about a barium hydroxide and 8 monohydrate (Ba(0H)2 and 8H2 O) and cobalt hydroxide (Co2 
(OH)). It is made to be the same as that of an example 1 except having carried out weighing capacity so that it might 
become. Three kinds of positive-active-material powder (0.1 micrometers of mean particle diameters of a primary 
particle, 5 micrometers of mean particle diameters of an aggregated particle, 24 micrometers, and 45 micrometers) was 
produced, and the result which asked for initial capacity and capacity retention was shown in Table 1. in addition, the 
composition searched for by quantitative analysis - Lil.01SrO.01BaO.01nickelO.90Co 0.1 0O2 it was . Example of 
comparison 5 pulverization time was changed, except having set the mean particle diameter of an aggregated particle to 
4 micrometers and 67 micrometers, two kinds of positive-active-material powder was produced like the example 3, and 
the result which asked for initial capacity and capacity retention was shown in Table 1. 

[0039] Except having made the raw material salt of example of comparison 6 nickel into nickel carbonate (nickel2 
(C03)), and having made burning temperature into 900 degrees C, like the example 3,11 micrometers of mean particle 
diameters of a primary particle, 27 micrometers of mean particle diameters of an aggregated particle, and two kinds of 
44-micrometer positive-active-material powder were produced, and the result which asked for initial capacity and 
capacity retention was shown in Table 1 . Furthermore, the rechargeable battery produced combining the positive active 
material and carbon fiber of this invention is also shown in an example 4. 
[0040] 
[Table 1] 
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The MIRUDO fiber which ground the PAN system carbon fiber ("TOREKA" T-300, Toray Industries, Inc. make) of 
example 4 marketing with the hanraier mill and the roller mill so that it might become 15 micrometers of average 
length, and was heat-treated at 1200 degrees C in the nitrogen air current for 4 hours was made into the negative- 
electrode active material, a negative electrode - N-methyl pyrrolidone (NMP) solution which prepared the 
polyvinylidene-fluoride active material whose mixture is a binder so that it might become 10wt(s)% - the above- 
mentioned active material:electric conduction agent (acetylene black) ~ it mixed so that :binder might serve as tihe 80 
weight sections:5 weight section: 15 weight section, and with the automatic-among nitrogen air current mortar, it mixed 
for 30 minutes and produced After having applied this on copper foil with a thickness of 1 0 micrometers, applying and 
drying also after dryness and at the rear face at 90 degrees C in the oven and forming a copper pole in both sides, it 
pressed and the negative electrode with a thickness of 1 80 micrometers was produced. After laying the positive 
electrode for cells (22 micrometers of mean particle diameters of the aggregated particle of a positive active material) 
produced by the method same with having produced in the example 1 through the separator of a porosity polyethylene 
film (25 S, Mitsubishi Chemical make) on top of this negative electrode and containing with a cell can, the electrolytic 
solution was poured in and obturated and the cylindrical rechargeable battery of 18650 sizes was produced. The 
propylene carbonate and dimethyl carbonate (it is 1 :1 at a volume ratio respectively) containing lMLiPF6 were used for 
the electrolytic solution. Thus, the produced rechargeable battery is used and it is constant-current/at current 1 A and 
charge cut-off voltage 4.10V. After [ constant ] carrying out potential charge (the total charging-time 3 hours), it was 
made to discharge by the constant current of 1 A electric discharge cut-off voltage 2.5 V. The result which asked for the 
initial capacity and the capacity retention at this time was shown in Table 2. 

[0041] The result which asked for production of a rechargeable battery and evaluation like the example 4 was shown in 
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Table 2 except having used the active material of 3 micrometers of mean particle diameters of the aggregated particle 
produced in die example 1 of comparison as example of comparison 7 positive active material. 
[0042] 
[Table 2] 
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[0043] 

[Effect of the Invention] By this invention, the highly efficient rechargeable battery using the positive active material 
and it which were excellent in the charge-and-discharge cycle with high capacity can be offered. 



[Translation done.] 



